Main results
We identified five RCTs that randomised 544 children (three studies) and 205 adults (exclusively from two studies). They all compared saline irrigation to routine care or other nose sprays, rather than placebo. We included two new trials in this update, which did not contribute data of sufficient size or quality to materially change the original findings. Most trials were small and we judged them to be of low quality, contributing to an unclear risk of bias. Most outcome measures differed greatly between included studies and therefore could not be pooled. Most results showed no difference between nasal saline treatment and control. However, one larger trial, conducted with children, did show a significant reduction in nasal secretion score (mean difference (MD) -0.31, 95% confidence interval (CI) -0.48 to -0.14) and nasal breathing (obstruction) score (MD -0.33, 95% CI -0.47 to -0.19) in the saline group. However, a MD of -0.33 on a four-point symptom scale may have minimal clinical significance. The trial also showed a significant reduction in the use of decongestant medication by the saline group. Minor nasal discomfort and/or irritation was the only side effect reported by a minority of participants.
Authors' conclusions
Nasal saline irrigation possibly has benefits for relieving the symptoms of acute URTIs. However, the included trials were generally too small and had a high risk of bias, reducing confidence in the evidence supporting this. Future trials should involve larger numbers of participants and report standardised and clinically meaningful outcome measures.
P L A I N L A N G U A G E S U M M A R Y

Nasal saline irrigation for acute upper airway infection symptoms
Review question
Does the addition of nasal saline spray or wash to usual care or placebo reduce the severity of symptoms or speed the recovery of adults and children with cold and flu symptoms that have been present for less than four weeks?
Background
Acute upper respiratory tract infections (URTIs) include colds, influenza and infections of the throat, nose or sinuses. They are usually self limiting viral infections, though sometimes symptoms may persist for many weeks beyond the clearance of the initial infection, with or without establishment of secondary bacterial infections. The aim of treatment is predominantly for relief of symptoms, though some treatments may have a role in reducing the duration of post-viral symptoms, such as cough. Saline nose spray and larger volume nasal washes have become more popular as one of many treatment options for URTIs, and they have been shown to have some effectiveness for chronic sinusitis and following nasal surgery. However, little is known about their effectiveness in the treatment of acute URTI or which symptoms they may be effective for.
Study characteristics
We identified five studies, with a total of 749 participants enrolled and 565 participants providing data, which addressed the research question and met the inclusion criteria. They all compared saline irrigation with routine care or other nose sprays. These studies covered a wide range of ages, countries, sample sizes, dosing methods and frequency, and time since onset of URTI symptoms. They were also highly variable in their design and the symptoms that were measured. This is not surprising due to the lack of consistent measures of URTI symptoms and signs. This resulted in very few common outcome measures that could be combined across these five studies. The evidence is current to August 2014.
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B A C K G R O U N D Description of the condition
Acute upper respiratory tract infections (URTIs) involve the upper airways (the nose, sinuses, larynx and pharynx) and include the common cold, influenza, rhinitis, sinusitis, laryngitis, pharyngitis, tonsillitis and otitis media. Acute infections are defined as those with symptoms lasting up to 28 days (Meltzer 2006) . Acute URTIs are common, can vary in severity from mild to distressing and debilitating and are a major cause of lost days of work and schooling. The economic impact of the common cold alone on workplace absenteeism is estimated to be billions of dollars (Bramley 2002 
Description of the intervention
Saline can be delivered to the nose as a large-volume wash using reservoir pots and tubing, or in a small volume via spray devices that deliver a fine mist or jet of saline into the nose. The usual concentration is 'normal saline', which approximates an iso-osmolar fluid. Hypertonic saline is sometimes used to deliver a stronger concentration of fluid to the nasal cavity and sinuses.
How the intervention might work
Saline irrigation of the nose, which is a popular treatment for sinonasal conditions, is believed to alleviate URTI symptoms by clearing excess mucus, reducing congestion and improving breathing (Tomooka 2000) . It is thought to improve mucociliary clearance by increasing the ciliary beat frequency (Talbot 1997). As well as relieving sinonasal symptoms, saline irrigation may remove infectious material from the sinuses and reduce cough associated with postnasal drip (Kaliner 1998). There is evidence for the effectiveness of nasal saline irrigation for chronic sinusitis (Rabago 2002) and allergic rhinitis (Garavello 2003) . It has been used as monotherapy or as an adjunct to other treatments, such as oral antihistamines. It is available commercially in various concentrations and formulations of salt and water combinations and is usually delivered by atomised spray or in larger volumes for lavage.
Why it is important to do this review
Nasal saline treatment may reduce the burden of disease and workplace absenteeism and reduce the over-prescription of antibiotics for acute URTIs. One non-systematic review of the existing literature found that most trials of nasal saline in acute URTIs were very small, with some being uncontrolled experiments, and concluded that the evidence in favour of nasal saline was "fair" (Papsin 2003) . A Cochrane Review assessed nasal saline irrigation as a treatment for chronic rhinosinusitis and found that it may be useful in providing symptomatic relief, without significant side effects (Harvey 2007) . This systematic review evaluates the efficacy of saline irrigation in the treatment of acute URTIs, to determine whether saline nasal irrigation improves respiratory symptoms of acute URTIs.
O B J E C T I V E S
To assess the effects of saline nasal irrigation for treating the symptoms of acute URTIs.
M E T H O D S
Criteria for considering studies for this review
Types of studies
Randomised controlled trials (RCTs) comparing topical nasal saline treatment (liquid, drops or spray) with at least one other intervention or placebo. We excluded studies trialing another therapy where saline irrigation was used as a control treatment. We excluded non-RCTs or non-comparative studies.
Types of participants
Adults and children diagnosed with acute URTIs featuring nasal and/or sinus symptoms for less than four weeks. (Types of acute URTIs include rhinosinusitis, pharyngitis, otitis media, tonsillitis, common cold and influenza). We excluded studies involving patients with allergic respiratory symptoms, chronic respiratory infections or chronic diseases with respiratory features, such as cystic fibrosis, or those recovering from sinus surgery. We also excluded studies that examined the prevention of developing URTIs from regular use of saline irrigation.
Types of interventions
We proposed to include the following interventions. 1. Nasal lavage, irrigation or similar topical nasal liquid saline treatment, compared with a placebo.
2. Nasal lavage, irrigation or similar topical nasal liquid saline treatment, compared with other standard treatment.
3. Nasal saline plus standard treatment compared with standard treatment alone. We included studies using atomised sprays or irrigation with larger volumes of saline solutions and all types of commercially available saline preparations and concentrations, including isotonic and hypertonic solutions.
Types of outcome measures
Primary outcomes 1. Change in severity of acute URTI-related symptoms (for example, nasal discharge, congestion, sneezing, headache, sore throat) over periods up to 28 days.
2. Time to resolution of symptomatic illness. 
Data collection and analysis
We considered, processed and reported data from the included trials in close consultation with the Cochrane Handbook for Systematic Reviews of Interventions version 5.1.0 (Higgins 2011).
Selection of studies
In this 2014 update, two review authors (DK, CW) independently screened the titles and abstracts to exclude studies that were clearly irrelevant. We compared the full texts of the potentially relevant studies to the eligibility criteria. In the original search, one review author (JK) selected the studies. Two review authors (DK, GS) checked the results.
Data extraction and management
Two review authors (DK, BM) independently extracted and summarised details of the studies using a data extraction sheet. Data extracted included year and country of study, study population, methodological quality, type of saline solution used, any adverse events and outcomes. We contacted trial authors for missing information where possible. However, the authors of one paper in the updated search replied to questions about methodology but provided no further information (Wang 2009). We managed and analysed data using Review Manager software, version 5.3 (RevMan 2014) .
Assessment of risk of bias in included studies
We assessed trials for risk of bias and appropriateness for inclusion as per the Cochrane Handbook for Systematic Reviews of Interventions version 5.1.0 (Higgins 2011). We undertook 'Risk of bias' assessment by evaluating the following components for each included study.
1. The method of generation of the randomisation sequenceif it delivered a known chance allocation to each given group, but individual allocation could not be anticipated.
2. The method of allocation concealment -considered 'adequate' when the assignment could not be foreseen.
3. Who was masked or unmasked to the intervention (participants, clinicians, outcome assessors).
4. Participants lost to follow-up in each arm of the study (split into post-randomisation exclusions and later losses if possible) and whether participants were analysed in the groups to which they were originally randomised (intention-to-treat). In addition, we collated aspects related to follow-up, participants lost to follow-up, protocol violations and sample size determinations. We recorded the information in the 'Risk of bias' tables and gave a description of the quality of each study, based on a summary of these components.
Measures of treatment effect
We measured treatment effects using odds ratio for categorical outcomes and mean difference for continuous measures such as days of illness and symptom scores. Where continuous outcomes were measuring the same outcome, such as symptom score, but using different scales we used standardised mean difference to assess the potential to combine such studies in a meta-analysis.
Unit of analysis issues
The unit of analysis was the individual patient who was randomised in each RCT, which allowed standard analysis techniques. Cluster-randomisation did not occur in the included studies.
Dealing with missing data
Where missing data were present, we intended to contact the original investigators to request the missing data. We assumed that missing data were missing at random. Where studies were missing more than 40% of their data, we intended to conduct sensitivity analysis to explore the nature of the missing data, where the data were available to do this.
Assessment of heterogeneity
We assessed heterogeneity for results measuring similar outcomes. Firstly, we assessed heterogeneity by the degree of overlap in confidence intervals. Where there was little or no overlap, we assumed significant heterogeneity. Secondly, we looked at the Chi 2 test and assumed that for results with a P value greater than 0.1, significant heterogeneity was likely. Thirdly, we looked at the I 2 statistic and assumed that results greater than 40% indicated concern about heterogeneity. Where we suspected significant heterogeneity, we did not report totals.
Assessment of reporting biases
We attempted to retrieve all the collected data from all included studies (published and unpublished). We intended to compare the results of studies funded by manufacturers of nasal saline delivery products versus those that were funded independently. We also intended to compare the results of published and unpublished studies. We compared the outcomes reported in the trial against the protocol for the studies, whenever possible, to assess for reporting bias.
Data synthesis
We undertook meta-analysis for outcomes where there were sufficient comparable data using random-effects methods and heterogeneity did not preclude pooling of results. We conducted narrative synthesis of results where it was not possible to pool outcome data.
Subgroup analysis and investigation of heterogeneity
We intended to analyse by subgroups in the event of multiple outcome measures with significant heterogeneity. Groupings that may have been relevant to this study include gender, geographical location, age of participants and type of intervention. This was not relevant to this review as there were insufficient studies to pool data.
Sensitivity analysis
We intended to consider sensitivity analysis to investigate the effects of published versus unpublished studies, the quality of included studies and the different types of nasal saline delivery. However, these analyses were not required in this review owing to the small number of outcomes for a small number of included studies.
GRADE and 'Summary of findings' table
In this update, we used the GRADE approach to interpret the main findings and report outcome-specific information and the overall quality of evidence from the included studies in each comparison (GRADE 2009). We used the GRADE profiler (GRADEpro 2014) software to import data from Review Manager 5.3 (RevMan 2014) to create a 'Summary of findings' table. We downgraded the evidence from 'high quality' by one level (two if severe) for study limitations that are likely to have a serious impact on the results, including bias for blinding, inconsistency in treatment effects and imprecision (studies with small numbers had confidence intervals that included minor to very large effect sizes).
Description of studies
Results of the search
The initial (2009) 18 articles in MEDLINE, 32 in EMBASE, 14 in CENTRAL, 10 in CINAHL, none in AMED and one in LILACS. Of the articles found in these searches, we excluded 46 based on a review of titles and abstracts as not meeting the inclusion criteria. We only selected one study as meeting the inclusion criteria after reading the full text and included it in the updated review (Wang 2009). We included one further study in this updated review (King 2012, unpublished) . This unpublished trial was brought to the attention of the review team by one of the authors (DK). His role in the trial was as a supervisor and clinician. The 'Risk of bias' assessment and data extraction were undertaken by an independent author (BM) who had no role in this trial. A flowchart of study selection is attached (Figure 1 ).
Included studies
See Characteristics of included studies. Adam 1998 randomised 143 adults in the USA with clinically diagnosed acute rhinosinusitis or common cold to one of three groups: hypertonic nasal saline irrigation, normal saline irrigation or no treatment (control). One hundred and nineteen adults completed follow-up and contributed data for analysis. Bollag 1984 studied 74 children in the USA with clinically diagnosed acute URTIs that were randomised to treatment with normal saline drops, phenylephrine drops or no treatment. Forty-six participants were analysed (28 were lost to follow-up). Slapak 2008 studied 401 children in the Czech Republic with clinically diagnosed common cold or influenza that were randomised to receive standard treatment with or without adjunct nasal irrigation with isotonic saline. Three hundred and ninety contributed data for analysis. The intervention group was further subdivided into three subgroups using different delivery strengths: fine spray, medium jet flow and fine spray eye and nose wash. Each subgroup used the same solution of commercial isotonic seawater. Results were reported for each subgroup and for the saline group as a whole; this review considers the results for the saline group as a whole. Data were reported as mean scores at entry into the study and at a second visit (up to three weeks) with standard deviations. Findings were reported as significant with a P value less than 0.05. Data on symptom scores at earlier time points prior to three weeks were not available, so could not be combined with other studies that all reported outcomes at earlier time points, therefore we have reported the findings descriptively in the text. Wang 2009 randomised 69 children aged three to 12 years, diagnosed with acute sinusitis and who had symptoms for more than seven days, to either usual care (which included systemic antibiotics, mucolytics and nasal decongestants) or usual care plus nasal saline irrigation. Sixty-seven contributed data for analysis. Participants completed symptoms diaries (averaged over seven days) and these results were considered in this review. Participants also completed a sinus X-ray (Water's projection), a nasal smear, quality of life scores and nasal peak expiratory flow rates, but no raw data were presented. These data were also not available from the trial authors and therefore not included in this review. King 2012 met the inclusion criteria as it randomised 62 adults with clinically diagnosed acute URTIs to receive standard treatment (analgesia, lozenges and cold and flu medications), or standard treatment plus isotonic saline nasal spray. Results were reported using symptom diaries and included first day of wellness; daily symptom scores measured on a four-point scale; days off work or school; return visits to general practice and use of antibiotics. Only 33 participants contributed data for analysis (see Risk of bias in included studies).
Excluded studies
Two trials were excluded from the original review after evaluation (Inanli 2002; Passali 2005) . The main reasons for exclusion were lack of description of randomisation, unblinded studies and inadequate data analysis. Mucociliary clearance, the only outcome measure used by Inanli 2002, was further assessed to be an unsuitable measure for acute URTI symptoms. Passali 2005 was excluded due to doubt as to proper randomisation of the study. For details, see Characteristics of excluded studies table. We also excluded these trials from the 2014 review, but on the grounds of not meeting the inclusion criteria, rather than high risk of bias.
Risk of bias in included studies
A summary of the risk of bias is displayed in Figure 2 
Allocation
Only King 2012 used computer-generated randomisation to allocate participants to study groups (low risk of bias). Two trials used random number tables (Adam 1998; Bollag 1984) . The remaining trials stated that allocation was random but did not describe the method (unclear risk of bias). Only King 2012 described the method of allocation concealment. An opaque envelope that had been pre-packaged was used to conceal allocation (low risk of bias). The other included trials did not describe the method of allocation concealment (unclear risk of bias).
Blinding
Each included trial was only partially blinded (patients, clinicians or outcome assessors; sometimes two, but not all three), suggesting some risk of biased results. In particular, the design of Slapak 2008 made patient blinding largely impossible as each participant either used the saline spray or did not. The outcome assessors were blinded only to the type of saline spray delivery used and not blinded as to whether or not participants were using the saline treatment (unclear risk of bias). In King 2012, patient blinding was not achievable as the control group did not use a nose spray as placebo. The outcome measures were reported and extracted from a symptom diary so removing the role of any potential for detection bias (unclear risk of bias).
Wang 2009 did not blind participants to the nasal spray. For the unreported outcomes of sinus X-ray and nasal smear cytology, both of the outcome assessors were blinded to treatment allocation. Blinding was not described for other outcome measures (high risk of bias). Participants and clinicians were blinded in Adam 1998, but blinding of outcome assessors was not discussed (low risk of bias). Conversely, the outcome assessors in Bollag 1984 were blinded to patient treatment group but blinding of participants (and parents) was not discussed (unclear risk of bias).
Incomplete outcome data
Adam 1998 reported 24 of 143 participants lost to follow-up, although a further 35 of the completers failed to submit a complete symptom checklist. Intention-to-treat analysis was performed (unclear risk of bias). Bollag 1984 reports that 28 of 74 participants were lost to followup, though evenly distributed between trial groups (high risk of bias). King 2012 adequately discussed patients lost to follow-up, however there was a significant difference in numbers lost to followup between the treatment and control groups (high risk of bias). In Wang 2009 there was no loss to follow-up. However, there are missing data for two participants for the symptoms scores used in this review. There is one other participant with missing data for an outcome not included in this review (low risk of bias). Slapak 2008 adequately discussed drop-outs and losses to followup, which numbered only 11 out of the initial 401 participants enrolled in the trial (low risk of bias).
Selective reporting
Wang 2009 reported statistically significant nasal peak expiratory flow rates but presented no data for this outcome. The authors were unable to provide this. Wang 2009 also reported significantly improved quality of life scores in the nasal saline group but again no data were presented or available to the review authors for inclusion in this review (high risk of bias).
Other potential sources of bias
The Wang 2009 paper also had methodological weaknesses. Patients recorded daily symptoms in a symptom diary, but the baseline score for individual and total symptom score (TSS) was calculated as a mean of daily scores during the baseline period of seven days, rather than on the day of entry to the trial. We also noted that there was a statistically significant difference between the two treatment groups at baseline (which included week one of treatment) as well as at two and three weeks after treatment. This could mean that there was a problem with randomisation or that nasal saline caused the difference within the first week, as these baseline data are averaged over the first seven days. We also noted incorrect data in the tables presented in the Wang 2009 paper. We contacted the trial authors who confirmed this error but stated that the results presented in the text and Table 2 of the paper were correct (high risk of bias). Other potential sources of bias were not identified in the other included studies (low risk of bias). Bollag 1984 provided incomplete data that were not suitable for pooling, instead reporting only mean scores for each group at baseline and follow-up two days later, with baseline scores varying considerably. We could calculate the difference in mean improvement across the groups from the data given but standard deviations were not available and we were not able to access original raw data.
Effects of interventions
See: Summary of findings for the main comparison Normal saline plus standard treatment compared to standard treatment alone for acute upper respiratory tract infections The clinical measures used in the included studies were so heterogenous as to only allow minimal pooling of data. Other than time to symptom resolution (assessed both by King 2012 and Adam 1998) and antibiotic usage (King 2012; Slapak 2008), the results from each study must be presented individually. Although nasal symptom score was measured by a few studies, differences in methods of data collection make pooling of data impossible or misleading. For example, Adam 1998 reported a nasal symptoms score that was a composite of both nasal and non-nasal symptoms (cough, headache), which precluded pooling of data. Wang 2009 also measured nasal symptoms scores. However, the data were averaged over a week-long cycle, without reporting the baseline score at trial entry, and could not be combined.
Primary outcomes 1. Change in severity of acute upper respiratory tract infection (URTI)-related symptoms over periods up to 28 days
Nasal symptom score
Three studies reported nasal symptoms at day three. All showed no difference between the saline nasal irrigation group and the observation only group (Adam 1998; Bollag 1984; King 2012) . King 2012 rated symptoms on a four-point symptom scale, from zero (no symptoms) to three (severe symptoms). Bollag 1984 used a similar scale but reversed, with one representing severe symptoms and four indicating no symptoms. Both of these studies failed to adjust for baseline difference, while Adam 1998 used multivariate linear regression to adjust for baseline severity. Adam 1998 claimed to use a four-point symptom scale similar to King 2012, but their results were presented as mean scores up to a maximum of five. Two studies also reported nasal symptom scores at day seven, again neither reporting statistical differences between the treatment groups (Adam 1998; King 2012). Wang 2009 compared the baseline mean score from the first week to the second and third week score for four nasal and four non-nasal symptoms, and reported no statistical difference in symptoms scores, with the exception of daytime rhinorrhoea and nocturnal nasal congestion (P value < 0.05). Slapak 2008 reported a significant reduction nasal secretion score at visit two (up to three weeks after enrolment) for all nasal saline groups compared to control as a mean difference (MD) of -0.31 (95% confidence interval (CI) -0.48 to -0.14) on a four-point scale.
Nasal secretion type
Participants studied by Slapak 2008 were assessed at the first and second visits (up to three weeks from study entry) for type of nasal secretions and the qualitative assessment (absent, serous, seropurulent or purulent) was translated to a numerical score for grouping of results. For this comparison of the saline wash and control groups at the second visit on a four-point scale the MD was -0.34 (95% CI -0.50 to -0.18), indicating a small improvement with nasal saline irrigation.
Nasal patency
Slapak 2008 evaluated the degree of difficulty of nasal breathing as a four-point "breathing score" for each patient at the first and second visits. The difference for the saline wash group compared with the control group at the second visit was MD -0.33 (95% CI -0.47 to -0.19).
Wang 2009 recorded nasal peak expiratory flow rate at three intervals during their study period. The authors reported a statistically significant mean improvement in nasal peak expiratory flow rate for the normal saline group at an undisclosed medium time point and end of study time point. However, no raw data were available and therefore we cannot report the size of this difference nor comment on the clinical significance. Baseline differences were also not reported.
Respiratory symptom score
Only one included study, examining infants and children up to 24 months of age, provided respiratory symptom scores for each group of patients (Bollag 1984) . This score included cough and difficulty in breathing. At day three, there was no significant difference in respiratory symptom score between any of the compared treatment or control groups based on a direct comparison to group scores on day three. However, the saline group improved by 0.91 from baseline compared to 0.26 for the phenylephrine group and 0.80 for the control group on a four-point scale.
Activity symptom score
This is a score reflecting the child's degree of wellness in terms of behaviours such as feeding, playing and sleeping. Analysis of the data for activity symptom score at day three showed no difference, statistical or otherwise, between any of the compared treatment or control groups (Bollag 1984) .
Overall health status
Slapak 2008 included health status scores, indicating the degree of symptomatic improvement based on patient reports (Table 1) . Scores were given on a scale of one to four, with a health status score of one indicating cure and a score of four representing no change. The mean health status score at the follow-up examination for the subgroups 'entry during cold' and 'entry during flu' respectively was 2.6 (standard deviation (SD) 1.02) and 2.00 (SD 0.91) for the control group, compared with 1.87 (SD 0.84) and 1.59 (SD 0.74) for the saline wash group, with a P value of < 0.05 reported for both groups.
Time to resolution of symptomatic illness
Two studies included data on the 'day of well-being' for patients in each group, indicating on which day participants felt 'back to normal ' (Adam 1998; King 2012) . Adam 1998 reported the mean day of well-being for the three study groups and found no statistically significant difference in mean day of well-being between any of the groups (Table 2) . King 2012 measured 'day to wellness' of participants who were asked to fill out a symptom diary. The mean day of well-being for the group treated with isotonic nasal saline was 7.67 days (95% CI 5.33 to 10.00) compared to 10.48 days (95% CI 8.03 to 12.93) for the control group. This was not a statistically significant difference. The pooled data for King 2012 and Adam 1998 showed no significant difference between normal saline and the control group (Analysis 1.1)
Secondary outcomes 1. Adverse events associated with treatment
Three studies reported adverse effects from treatment with nasal saline, or difficulty with patient toleration of treatment. The study using infant patients reported that six out of 15 participants (40.0%) did not tolerate treatment with saline nasal drops, while seven out of 16 (43.7%) did not tolerate treatment with phenylephrine drops (Bollag 1984) . While the group numbers are small, the similar proportions suggest that the infants may not have tolerated the delivery of nasal drops, rather than the saline itself. In the study using adult patients with the common cold or rhinosinusitis, in the group using hypertonic saline irrigation seven out of 33 participants (21.2%) complained of dry nose and 11 out of 33 (33.3%) reported pain or irritation (Adam 1998). Among the group treated with normal saline irrigation, 11 out of 36 (30.5%) complained of dry nose and four out of 31 (12.9%) reported pain or irritation from the treatment (P value = 0.05 for nasal irritation). The third study, using children, found an overall rate of adverse events of 8.7%, most of which were reported by participants in the medium jet group and associated with the higher flow rate (Slapak 2008) . The rates of adverse effects were not reported for the control group, only the reporting of rates for all the saline intervention groups. The trial authors did not specify further the type of complaints but mention that three participants experienced nosebleeds.
As none of the trials discussed patient withdrawal in detail, it is possible that some may have left the studies for reasons related to adverse effects or discomfort from treatment.
Days off work or school
Only King 2012 reported days off work with no significant difference between groups (1.3 days for the control group versus 1.9 for the saline group).
Antibiotic and URTI medication use
King 2012 and Slapak 2008 compared the use of antibiotics in saline groups versus controls and found a trend to reduced antibiotic use in the nasal saline group, though this did not reach statistical significance (Analysis 2.1). Slapak 2008 did report statistically significant reductions in nasal decongestant and mucolytic medication used for symptomatic relief in the saline groups (P value < 0.5) (Table 3) .
D I S C U S S I O N Summary of main results
The five included randomised controlled trials (RCTs) of saline nasal irrigation provide limited evidence that treatment is effective for symptoms of acute upper respiratory tract infections (URTIs). Nasal symptom scores, combined from a complex of different symptoms in different trials, were statistically similar between treatment and control groups. There was a reduction in the outcome of time to resolution of symptoms, which was reported in two trials, but the difference was not clinically significant. The largest trial, which also had a high risk of bias, reported a number of statistically significant outcomes for the nasal saline group at follow-up, including reduction of sore throat, nasal secretion and secretion type and nasal breathing score (Slapak 2008). It also reported a significant improvement in the health status score. There was a trend towards reduced antibiotic use in one study with saline nasal irrigation and this study also demonstrated a statistically significant reduction in the use of adjunct nasal decongestant treatment with nasal saline irrigation compared to control (Slapak 2008) . One study, reported a significant difference in quality of life and peak nasal expiratory flow (Wang 2009). However, there were significant methodological and reporting flaws that limit the interpretation of these data. No serious adverse effects occurred in the included trials, although three children in one study experienced nosebleeds (Slapak 2008) . Minor adverse events were not uncommon and 40% to 44% of babies were shown to have difficulty with nasal drops. Discomfort in one study was associated with higher application pressures rather than the nasal saline solution itself (Slapak 2008).
Overall completeness and applicability of evidence
This review focused on RCTs of saline nasal irrigation for the symptomatic treatment of acute URTIs. The nature of saline nasal irrigation makes double-blinding difficult and an appropriate placebo difficult to find. There were a limited number of RCTs available and all of these studies were small in size. Of the five included trials, only two main outcomes could be combined for pooled analysis due to the differences in the clinical measures used. The two additional studies included since the original systematic review have not contributed data of sufficient size or quality to materially change the original findings (King 2012; Wang 2009). Each trial reviewed used different strengths of saline solution, again limiting the possibilities for data comparison. In particular, Slapak 2008 used a commercial isotonic seawater product containing zinc and other elements that may be a factor in the effects of the product.
Only one of the included papers examined the effect of saline irrigation on other symptoms, such as anosmia (loss of the sense of smell) and cough associated with acute URTIs (Slapak 2008) . This is a potential clinical application of the treatment but we located no other papers addressing the topic. The clinical outcomes measured by each study were largely subjective, focusing on patient-reported symptoms, which increases risk of bias in the results. Furthermore, Bollag 1984 and Wang 2009 relied on interpretation and reporting of infant patients' symptoms by parents, contributing to potential bias and this is a limitation in the interpretation of the results of these studies. Two excluded studies, although excluded for not meeting the inclusion criteria, provided some corroborating evidence to support the need for future research that is better structured and controlled to investigate nasal saline irrigation as a treatment for acute URTIs 
Quality of the evidence
The summary of the evidence is presented in the Summary of findings for the main comparison. For nasal saline versus a standard therapy or observation, we judged the evidence for a reduction in nasal symptoms or time to wellness to be of very low or low quality, meaning that we cannot have a high degree of confidence in this result. The studies are generally at unclear risk of bias and the sample sizes are small (most with fewer than 100 participants overall) and the possibility of chance findings and publication bias is high. Most of the data come from one or two trials. Further research is very likely to have an important impact on our confidence in the estimate of effect.
Potential biases in the review process
We included one unpublished study in this updated review (King 2012). This unpublished trial was supervised by one of the authors (DK), whose role in the trial was as a supervisor and clinician. The 'Risk of bias' assessment and data extraction were undertaken by independent authors (BM, CW), who had no role in this trial.
A U T H O R S ' C O N C L U S I O N S Implications for practice
Limited data from five randomised controlled trials (RCTs) suggest that saline nasal irrigation may have some benefit in patients with acute upper respiratory tract infections (URTIs). While some participants experienced minor discomfort, no serious side effects were identified. Nasal irrigation with saline is a safe treatment that may be mildly beneficial to some patients, though the existing evidence is too limited to support recommendations for or against its role as a standard intervention.
Implications for research
The two new studies added to this review have not changed the findings from the last published review. However, further well-designed, sufficiently large and well-conducted RCTs are warranted to establish the place of nasal saline irrigation in acute URTIs. Further research should include clinically relevant respiratory symptoms as outcome measures, including cough. Given the range of different available topical saline treatments, future studies could include comparisons of liquid washes to sprays in the treatment of URTIs. Low risk There is a comparatively small loss of participant data (2 out of 69 not included) but no explanation in the paper Selective reporting (reporting bias) High risk Not all of the study's pre-specified primary outcomes have been reported; some outcomes of interest in the review are reported incompletely In addition, there are errors in the reported tabulated data. We clarified with the authors which data are correct before including data in our review
C H A R A C T E R I S T I C S O F S T U D I E S
Other bias High risk In addition to the above, there are some methodological flaws, mainly the averaging of symptoms over a week, especially over the first week that included a baseline measurement. We noted that from the data we cannot conclude that the groups were equal at baseline, nor that the improvement was due to an early treatment effect. We asked the authors to address this issue, with no reply OTC = over the counter 
D A T A A N D A N A L Y S E S
A D D I T I O N A L T A B L E S
C O N T R I B U T I O N S O F A U T H O R S
David King (DK), Ben Mitchell (BM) and Chris Williams (CW) reviewed the search results, performed 'Risk of bias' assessments, managed data and drafted the final review. Geoffrey Spurling (GS) gave advice on performing the review and assisted with 'Risk of bias' assessment.
D E C L A R A T I O N S O F I N T E R E S T
David King: supervisor and enrolling clinician for the unpublished King 2012 study. This study is currently being prepared for submission for publication.
